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(54) Integrated computer and television 

(57) An integrated computer and television system 
comprises a computer producing an output VGA signal, 
television circuits for receiving a broadcast television sig- 
nal and for decoding said signal by analog means to pro- 
duce an output TV signal, and a monitor having a VGA 
mode in which it can display VGA signals, and a TV mode 
in which it can display TV signals, all housed in the same 
cabinet. A multiplexer is provided, for selecting between 
the output VGA signal from the computer and the TV sig- 
nal from the television circuits. The selected signal is fed 
directly to the monitor, without any analog/digital or dig- 
ital/analog conversion. The system includes a TV remote 
control unit. The computer can generate simulated re- 
mote control signals for controlling the television circuits, 
in place of the remote control signals from the remote 
control unit. The system can also use the remote control 
unit as a simulated mouse, for controlling movement of 
a cursor on the computer monitor. 
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Description 

Background to the Invention 

This invention relates to an integrated computer and 
television system. 

US patent No. 5192999 describes a multipurpose 
computerized television in which a television (TV) circuit 
is housed within the same chassis as a personal com- 
puter (PC). The TV signal is converted to digital form, 
digitally processed, and then stored in a VRAM (video 
random access memory). The stored TV data can be 
read out of the VRAM, converted back to analog form, 
and then displayed on the PC monitor, instead of the PC 
output. A hand-held remote control unit is used to control 
both the TV circuit and the PC. 

The object of the invention is to provide an improved 
integrated TV and PC system. 

Summary of the Invention 

According to the invention there is provided an inte- 
grated computer and television system comprising: 



as TV mode and PC mode. An IR (infrared) remote con- 
trol unit is provided; this has the conventional TV control 
keys, and in addition has mode control keys, for switch- 
ing the system between the two modes. In TV mode, a 

s TV picture is displayed on the VGA monitor, and the re- 
mote control unit provides the normal TV control func- 
tions. Alternatively, the TV can be controlled by signals 
from the PC, which simulate the IR signals from the re- 
mote controller. In PC mode, the VGA monitor displays 

10 the computer output, and in this mode the remote control 
unit can be used as a remote pointing device, instead of 
the conventional mouse or other pointer device 

Referring to Figure 1 , the system comprises a single 
desktop cabinet 10, including two compartments: a TV 

15 compartment 11, and a PC compartment 12. The two 
compartments are screened from each other, thereby re- 
ducing interference between TV and PC circuits in these 
compartments. 

The PC compartment 12 holds a PC motherboard 

20 13, a slot card 14, and an interface ports PCB (printed 
circuit board) 15. 

In this example, the PC motherboard 13 comprises 
the following: 



(a) a computer producing an output VGA signal; 25 . 486SX processor running at 33MHz; 



(b) television circuits for receiving a broadcast tele- 
vision signal and for decoding said signal by analog 
means to produce an output TV signal; 

(c) a monitor having a VGA mode in which it can dis- 
play VGA signals, and a TV mode in which it can 
display TV signals; and 

(d) a multiplexer for selecting between said output 
VGA signal from the computer and said TV signal 
from the television circuits, for feeding directly to 
said monitor. 

Brief Description of the Drawings 

Figure 1 is an overall block circuit diagram of an in- 
tegrated computer and television system. 

Figure 2 is a block diagram of a slot card forming 
part of the system. 

Figure 3 is a block diagram of a TV card forming part 
of the system. 

Description of an Embodiment of the Invention 

One embodiment of the invention will now be de- 
scribed by way of example with reference to the accom- 
panying drawings. 

As will be described, the embodiment of the inven- 
tion comprises an integrated multimedia PC (personal 
computer) and TV (television), housed in a single desk- 
top cabinet, with a VGA (video graphics adaptor) moni- 
tor. The system has two modes of operation, referred to 



4 MBytes RAM (random access memory); 

- VESA local bus VGA with 1 MByte of VGA RAM; 

a floppy disk interface connected to a 1.44 MByte 
3VJ' floppy disk drive unit 16; 

a fixed disk interface, connected to a 210 MByte IDE 
fixed disk drive unit 17; 

mouse and keyboard input ports; 

a parallel AT bus port connected to an AT bus 20. 

The slot card 14 plugs into the PC motherboard, at 
right angles to the motherboard, and provides three ISA 
expansion slots for plugging in expansion PCBs, if re- 
quired. The slot card also includes a sound processor 
circuit, a control interface, and a CD ROM interface, con- 
nected to a CD ROM drive 21 . The slot card will be de- 
scribed in detail later. 

The interface ports PCB 15 plugs into the slot card 
MIDI (Musical instrument digital interface), joystick, mi- 
crophone and headphone connectors are mounted on 
this card. 

The TV compartment 1 1 houses a VGA monitor 22, 
a front panel PCB 23 and a TV card 24. 

The monitor 22 is a conventional VGA monitor with 
digital control circuits for brightness, contrast and picture 
size. It is capable of displaying all VGA modes up to 
1024X768 non-interlaced, and in addition supports a TV 
mode capable of displaying both 625 line/50 Hz (PAL) 
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and 525 line/60 Hz (NTSC) television pictures. 

The front panel PCB 23 includes conventional TV 
control buttons (channel up, channel down, volume up, 
volume down, program, and store). The TV control sig- 
nals are fed to the TV card 24. These buttons can also 
be used as VGA control buttons for controlling the ge- 
ometry adjustment of the VGA monitor (VGA mode, VGA 
up, and VGA down). The VGA control signals are fed 
directly to the VGA monitor 22. The front panel also in- 
cludes an infrared (IR) receiver, for receiving IR signals 
from a hand-held remote control unit 25. The I R receiver 
outputs a remote control signal IRin, which is fed to the 
slot card 1 4 and to the TV card 24. 

The hand-held remote control unit 25 has conven- 
tional keys, including the following: 

numeric keys (numbered 0-9) for channel selection, 

"red", "green", "blue" and "yellow" keys for teletext 
functions, - picture controls (brightness, contrast, 
colour), 

sound controls (volume, balance, treble, bass), and 

mute and standby controls. 

In addition, the remote control unit has TV and PC 
keys which can be used for switching the system be- 
tween the TV mode and the PC mode, as will be de- 
scribed. 

The TV card 24 includes a stereo audio power am- 
plifier, TVtuner, IF and decoder circuits, a teletext circuit, 
and a TV microcontroller. The output of the audio ampli- 
fier is fed to internal loudspeakers 26. The TV card also 
includes a multiplexing circuit, for selecting between the 
PC VGA signal and the TV signal. The TV card will be 
described in detail later. 

The TV compartment 11 also houses a PC power 
supply unit 27, for supplying power to the PC compart- 
ment, and to the audio amplifier in the TV card. The other 
circuits in the TV compartment are powered by the PSU 
in the VGA monitor 22. Both of these PSUs are controlled 
by a mains on/off switch 28. 

Referring to Figure 2, the slot card 1 4 includes a con- 
trol interface 31 , a CDROM interface 32, an audio mixer 
33, and a sound processor circuit 34. 

The mixer 33 receives the following signals: micro- 
phone input, auxiliary audio input, and the audio output 
from the CDROM interface 32. The mixer output is fed 
to the sound processor circuit 34. The sound processor 
circuit 34 is a standard 1 6-bit sound processor chip. The 
output of the sound processor circuit is a stereo audio 
output signal which is fed to the TV card 24. The sound 
processor circuit 34 and the CDROM interface 32 both 
interface with the AT bus from the PC motherboard. 

The control interface 31 provides an interface be- 
tween the AT bus, joystick and MIDI inputs, and the TV 
card. It comprises an 8-bit input port, and an 8-bit output 



port, and includes an interrupt generation circuit. Both 
ports are I/O mapped, allowing the PC to read or write 
data to or from these ports over the AT bus. 

The output port produces the following signals which 
5 are supplied to the TV card: 

l 2 C out (data and clock): a standard l 2 C (inter inte- 
grated circuit) bus which is used to control the tele- 
text circuit on the TV card. 

TVmute: when true, this mutes the TV sound to the 
audio amplifier. It is effective only in PC mode, and 
is ignored in TV mode. 

is - IRout: a simulated remote control signal which sim- 
ulates the output of the infrared receiver. 

IRcontrol: this signal is used, as will be described, 
to control a multiplexer in the TV card which selects 
20 the source of the TV control signals. When false, the 
TV is controlled by the signal IRin from the remote 
control unit 25, received by the infrared receiver. 
When true, the TV is controlled by the simulated sig- 
nal IRout. 

25 

The input port receives the following signals: 

l 2 C in (data and clock): a standard l 2 C bus, which is 
used to receive output signals from the teletext cir- 
30 cuit. 

IRin: the remote control signal from the IR receiver 
in the front panel PCB 23. 

35 - STANDBY: when true, indicates that the TV has 
switched to a standby mode. 

PCmode: when true, indicates that the system has 
switched into PC mode. 

40 

These last two signals (STANDBY and PCmode) 
both come from the TV microcontroller in the TV card 24. 

Referring to Figure 3, this shows the TV card 24 in 
detail. 

45 The TV card includes conventional analog TV cir- 
cuits 40 (comprising tuner, IF and analog decoder cir- 
cuits), a teletext circuit 41 , a stereo audio power amplifier 
42, and a TV microcontroller 43. 

The TV circuits 40 receive broadcast TV signals 

50 from an aerial socket, and produce output analog RGB 
(red, green, blue) and synch signals. The RGB and 
synch signals are fed to one input of an analog multiplex- 
er 45, the other input of which receives analog VGA sig- 
nals from the PC motherboard. The multiplexer is con- 

55 trolled by the PCmode signal from the TV microcontrol- 
ler, such that when PCmode is true, the multiplexer se- 
lects the VGA (RGB) signal from the PC, and when PC- 
mode is false, the multiplexer selects the RGB and synch 
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signals from the TV circuit 40. 

The TV circuits 40 also produce stereo audio sig- 
nals, which are fed to the audio amplifier 42 by way of a 
muting circuit 46 and a mixer 47. The muting circuit is 
controlled by the output of an AND gate 48, which re- 
ceives the TVmute signal from the control interface 31 
on the slot card and the PCmode signal from the TV mi- 
crocontroller. Thus, the TV sound is muted if both TV- 
mute and PCmode are true. The mixer 47 combines the 
TV audio signal with the audio signal from the sound 
processor 34 on the slot card. 

The teletext circuit 41 is connected to the l 2 C lines 
of the control interface 31 , allowing it to communicate 
with the PC. 

The TV microcontroller 43 receives control signals 
from the TV control buttons on the front panel, and also 
receives control signals from a multiplexer 50. One input 
of the multiplexer 50 receives the remote control signal 
IRin from the IR receiver, and the other input receives 
the simulated remote control signal I Rout from the con- 
trol interface 31 on the slot card. The multiplexer is con- 
trolled by the signal IRcontrol from the control interface 
31 on the slot card, such that when IRcontrol is false, the 
signal IRin is selected, and when IRcontrol is true, the 
signal I Rout is selected. In response to the control sig- 
nals, the microcontroller issues tuning control signals to 
the TV circuits 40 and issues volume, balance, tone and 
muting signals to the audio amplifier 42. The microcon- 
troller 43 also generates the STANDBY and PCmode 
signals referred to above. 

The operation of the system in the PC and TV modes 
will now be described. 

PC Mode Operation 

In this mode, the multiplexer 45 selects the VGA 
(RGB) signal from the PC, and so the VGA output from 
the PC is displayed on the monitor. Any sounds output 
from the sound processor are fed to the audio amplifier 
42 by way of the mixer 47. The TV sound signal is also 
fed to the mixer 47, unless it is muted by the TVmute 
signal from the PC. 

Also in this mode, the remote control signal IRin from 
the remote controller can be read by the PC, through the 
control interface, and this signal can then be used by 
software in the PC to simulate movement of the mouse 
or other pointer device, e.g. to control movement of a 
cursor on the display. More specifically numeric keys 
1-4, 6-9 on the controller are used to simulate mouse 
movement in one of eight directions, the central numeric 
key (5) simulates the left mouse button, and numeric key 
0 simulates the right mouse button. 

In PC mode, the teletext buttons on the remote con- 
troller act as control keys (review, stop, play, and fast for- 
ward) for the CDROM drive. 

The system can be switched into TV mode by press- 
ing the TV selection key on the remote controller. 



6 

TV Mode Operation 

In this mode, the multiplexer 45 selects the TV sig- 
nals from the TV circuits 40, and so the TV picture is dis- 

s played on the monitor. The TV can be controlled either 
by using the buttons on the front panel 23, or by using 
the remote controller 25. Alternatively, the TV can be 
controlled by software in the PC, using the simulated re- 
mote control signal IRout. 

10 The system can be switched into PC mode by press- 
ing the PC key on the remote controller. 

It should be noted that in the system described 
above, digitization of the TV signal, and subsequent con- 
version back to analog form, is avoided. This reduces 

is cost, and improves TV picture quality. 



20 1 . An integrated computer and television system com- 
prising: 

(a) a computer (12) producing an output VGA 
signal; 

25 

(b) television circuits (40) for receiving a broad- 
cast television signal and for decoding said sig- 
nal by analog means to produce an output TV 
signal; 

30 

(c) a monitor (22) having a VGA mode in which 
it can display VGA signals, and a TV mode in 
which it can display TV signals; and 

35 (d) multiplexer means (45) for selecting 

between said output VGA signal from the com- 
puter and said TV signal from the television cir- 
cuits, for feeding directly to said monitor. 

40 2. A system according to Claim 1 wherein said compu- 
ter, said VGA monitor, and said television circuits are 
all housed in a single cabinet (10). 

3. A system according to Claim 1 or 2 further including 
45 remote control means (25) for controlling said tele- 
vision circuits. 

4. A system according to Claim 3 wherein said remote 
control means (25) includes means for switching 

50 between a computer mode and a TV mode, and 
wherein said multiplexer means (45) comprises 
means operative in said computer mode for select- 
ing said VGA output from the computer, and means 
operative in said TV mode for selecting the TV signal 

55 from said television circuits. 

5. An integrated computer and television system com- 
prising: 
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(a) a computer (12); 

(b) television circuits (40) for receiving broad- 
cast television signals; 

(c) remote control means (25) for producing 
remote control signals for controlling said tele- 
vision circuits; and 



and wherein keys 1 -4 and 6-9 are used for simulat- 
ing movement of a mouse or other pointer device in 
eight different directions. 

12. A system according to Claim 11 wherein keys 0 and 
5 are used to simulate buttons on said mouse or 
other pointer device. 



(d) multiplexer means (50) for selecting simu- 10 
lated remote control signals from said computer 
for controlling said television circuits, in place of 
said remote control signals from the remote 
control means. 

15 

6. A system according to Claim 5 wherein said simu- 
lated remote control signals are sent to said multi- 
plexer means by way of a computer bus and an I/O 
mapped control port (31 ) attached to said bus. 

20 

7. A system according to Claim 6 wherein said control 
port comprises means for generating a control signal 
for controlling said multiplexer means. 

8. A system according to any one of Claims 5 to 7 25 
including TV microcontroller means (43) for control- 
ling said television circuits and means for feeding 
signals selected by said multiplexer means (50) to 
said TV microcontroller means. 

30 

9. An integrated computer and television system com- 
prising: 

(a) a computer (1 2) having a display monitor 

(22); 35 

(b) television circuits (40) for receiving broad- 
cast television signals; 

(c) remote control means (25) for producing 40 
remote control signals for controlling said tele- 
vision circuits; 

(d) means (31) for feeding said remote control 
signals to said computer; and 45 

(e) means for using said signals in the computer 
to simulate movement of a mouse or other 
pointer device to control movement of a cursor 

on said display monitor. 50 

10. A system according to Claim 9 wherein said remote 
control signals are read by the computer by way of 
a computer bus and an I/O mapped control port 
attached to said bus. ss 



11. A system according to Claim 9 or 10 wherein said 
remote control means includes numeric keys 0-9, 



11/24/2008, EAST Version: 2.3.0.3 



EP 0 697 689 A2 



MAINS IN 



MAINS I 28 
ON/OFF K 



PC PSU 



,27 



AERIAL IN 



VGA 

MONITOR 



TV CARD 



26 



\| FRONT 
PANEL 
PCB 



.10 



12 



VGA 



20 








SLOT 








AT BUS 
\ 


CARD 





13 



INTERFACE 
PORTS PCB 




17 FIXED FLOPPY 16 rnRn |u, 
^DISK DISK ' CDROM - 21 



25 



REMOTE 
CONTROL 



FIG1 



6 



11/24/2008, EAST Version: 2.3.0.3 



EP 0 697 689 A2 



SLOT CARD 



CONTROL 
INTERFACE 



CDROM 
INTERFACE 



MIXER 



SOUND 
PROCESSOR 



J 4 



33 



>34 



FIG 2 



7 



11/24/2008, EAST Version: 2.3.0.3 



EP 0 697 689 A2 



/ 24 



TELETEXT 
CIRCUIT 



41 



TV CARD 



TV 
CIRCUITS 



RGB 



PCmode 

L 



MPX. 



50 



TV 

MICRO- 
CONTROLLER 



TO- 

PCmode 



MUTE"* 



IT 



MIXER-* 



AUDIO 
AMP 



42 



►TO 
MONITOR 



STANDBY 



PCmode 



►TO 

SPEAKER 



PROCESSOR 



FIG 3 



8 



11/24/2008, EAST Version: 2.3.0.3 



